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(57) Abstract: An air-bag ( 10) is formed from two supcr-impuseu lay- 
ers (1 1, 12) of fabric which define between them at least one inflatable 
region. A gas supply duct (22) extends into the air-bag. Apertures (24) 
are formed in the gas supply duct. The gas supply due: (22) is of elon- 
gate form, and is formed from a fabric having intersecting warp and and 
weft yams, the warp and weft yams being inclined at an angle of be- 
tween 30° and 60° (preferably 45°) to the axis of the gas supply duct. 
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"AN AIR-BAG" 

THE PRESENT INVENTION relates to an air-bag, and more particularly 
relates to an air-bag of the type in which an inner gas supply tube is provided 
within the air-bag, the gas supply tube being adapted to be connected to a gas 
generator, and having apertures formed in the wall thereof to direct gas into 
discrete inflatable regions or chambers formed within the air-bag. 

It has been proposed to provide an air-bag which has a plurality of 
inflatable regions or chambers which are to be supplied with gas from a gas 
generator. On example of such an air-bag is a so-called "inflatable curtain" 
which is adapted to be mounted in the roof of the vehicle above the door 
openings of the vehicle, and is also adapted, when an accident occurs, to be 
deployed to lie adjacent the window openings formed in the door, thus forming 
a protective curtain located between the occupant of the vehicle and the side of 
the vehicle. Such inflatable curtains provide protection to the occupant of the 
vehicle in the event of a side impact or roll-over situation. 

US-6, 199,898 B discloses a safety device of this type in which the 
inflatable curtain is formed of an inflatable element which is divided into a 
plurality of regions or chambers which are to be inflated. An internal fabric gas 
supply duct is provided. That gas supply duct is provided, along its length, with 
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circular apertures formed in the wall of the duct through which gas can flow 
from the duct into those regions or chambers of the inflatable element which 
are to be inflated. 

It is conventional for the main fabric parts of the air-bag, and also the 
internal fabric gas supply duct to be cut-out from a large sheet or roll of fabric 
in such a way that maximum use is made of the fabric so that there is minimum 
wastage. This usually involves aligning the fabric that is to form the fabric gas 
supply duct so that either the warp yarns or the weft yarns of the fabric are 
parallel with the axis of the gas supply duct to be formed. The internal fabric 
gas supply duct is simply formed by taking an elongate strip of fabric and 
folding it so that the opposed edges are brought together, those opposed edges 
being inserted between the adjacent edges of the layers of fabric which form the 
main part of the inflatable curtain. The super-imposed edges are stitched 
together. 

When gas is supplied to the supply duct, a very substantial pressure is 
generated within the supply duct which can effectively apply tension to the 
stitching. 

Figure 1, which is provided for diagrammatic purposes, illustrates an 
element of fabric 1 having perpendicular warp and weft yarns. A line of 
stitching 2 is provided which is in alignment with one of the sets of yarns. 
Figure 1 illustrates the situation before tension is applied to the stitching 2, as 
indicated by the arrows 3. When tension is applied to the stitching 2 in this 
way, a tfc yarn pull" or "combing" effect may be observed, with the tension 
applied to the stitching 2 serving to compress some of the yams together, 
leaving a space 4 in which only one set of yams is present. In an environment 
where fabric is expected to remain gas-tight, this is clearly undesirable. 
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It is to be understood that effectively, tension may be applied to the 
stitching holding the above-described gas-flow duct in position, which may lead 
to the "yarn pull" or "combing" effect described above. 

As gas is supplied to the gas supply duct, the pressure within the gas 
supply duct will rise swiftly, and the gas supply duct will inflate to become 
cylindrical. As there will be a very high pressure within the gas supply duct, a 
very high force will be applied to either the warp yarns or the weft yarns of the 
fabric. Figure 3 illustrates an element of fabric 5, where a very substantial 
tension is being applied to the warp yarns 6 as indicated schematically by the 
arrows 7. If the tension is sufficiently great, the warp yams 6 will simply break, 
and the fabric will tear, as shown in Figure 4. This, again, is clearly 
undesirable. 

The present invention seeks to provide an improved air-bag. 

According to the present invention, there is provided an air-bag, the air- 
bag being formed from two super-imposed layers of fabric which define 
between them at least one inflatable region, there being a gas supply duct 
extending into the air-bag, the gas supply duct being provided with at least one 
aperture therein through which gas may flow into the said at least one inflatable 
region of the air-bag, the gas supply duct being of elongate form, and being 
formed of fabric having intersecting warp and weft yams, the warp and weft 
yams of said fabric being inclined at an angle of between 30° and 60° to the 
axis of the gas supply duct. 

Preferably, the warp and weft yarns are inclined at an angle of between 
40° and 50° to the axis of the gas supply duct. 



WO 03/051679 



PCT/SE02/02128 



4 

Advantageously, the warp and weft yarns are inclined at an angle of 45° 
to the axis of the gas supply duct. 

Preferably the spacing between the warp yarns is the same as the spacing 
between the weft yarns. Thus the yarns make a symmetrical pattern, and the 
number of warp yarns in a regular area (such as 1cm 2 ) is equal to the umber of 
weft yarns. 

Conveniently, the gas supply duct is provided with circular apertures 
therein. 

Alternatively the gas supply duct is provided with irregular shaped 
apertures therein. 

Advantageously, the gas supply duct is formed from a single elongate 
element of fabric which is folded so that the opposed edges thereof are super- 
imposed, with the super-imposed edges being secured together by stitching. 

Conveniently, the air-bag takes the form of an inflatable curtain, the air- 
bag defining a plurality of inflatable regions, wherein the gas supply duct is 
arranged to extend along one side edge of the air-bag, the gas supply duct being 
provided with apertures to supply gas to each of said inflatable regions. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 
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FIGURE 1 is a diagrammatic view of an element of fabric with a line of 
stitching, 

FIGURE 2 is a diagrammatic view corresponding to Figure 1 illustrating 
the fabric after tension has been applied to the line of stitching, 

FIGURE 3 is a diagrammatic view of an element of fabric under tension, 

FIGURE 4 is a diagrammatic view corresponding to Figure 3 illustrating 
the fabric after it has torn, 

FIGURE 5 is a diagrammatic side view of an air-bag in accordance with 
the invention, 

FIGURE 6 is a sectional view taken on the line VI- VI of Figure 5, 
FIGURE 7 is an enlarged view of part of Figure 5, 

FIGURE 8 is an enlarged view of part of Figure 7 illustrating the air-bag 
before inflation, 

FIGURE 9 is a view corresponding to Figure 8 illustrating the air-bag 
after inflation, 

FIGURE 10 is a view corresponding to Figure 8 showing a modified 
embodiment of the invention prior to inflation of the air-bag, 
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FIGURE 1 1 is a view corresponding to Figure 10 showing the air-bag of 
Figure 10 after inflation, 

FIGURE 12 is a diagrammatic view of an element of fabric provided 
with a line of stitching to which tension is to be applied, 

FIGURE 13 is a view corresponding to Figure 12 illustrating the fabric 
after tension has been applied, 

FIGURE 14 is a diagrammatic view of fabric to which tension is to be 
applied, and 

FIGURE 15 is a diagrammatic view illustrating the fabric of Figure 14 
after tension has been applied. 

Figures 1 to 4 have been described above, and so will not be discussed 
again in detail. 

Turning now to Figures 5 to 7, an air-bag in accordance with the present 
invention is illustrated in the form of a so-called inflatable curtain 10. The 
inflatable curtain 10 is formed from two super-imposed layers of fabric 11, 12, 
of similar outer shape. The layers of fabric 11,12 are interconnected by means 
of seams 13 which define inflatable regions 14, 15, 16. One of these inflatable 
regions 14 is sub-divided into inflatable chambers by means of seams 17 which 
interconnect the layers of fabric 1 1,12 in the region of said inflatable region 14. 

At one end of the lower edge of the inflatable curtain 10, as shown in 
Figure 5, a protruding strap 18 is provided, the strap 18 being adapted to be 
connected to an anchoring point in a vehicle. At the other end of the lower edge 
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the inflatable curtain 10 a generally triangular extension 19 is provided which is 
also adapted to be connected to an anchoring point within the vehicle. The 
upper edge 20 of the inflatable curtain 10 is provided with a plurality of 
apertured mounting lugs 21 by means of which the inflatable curtain 10 may be 
mounted in position within a motor vehicle. 

Extending adjacent the upper edge 20 of the inflatable curtain 10 there is 
provided an internal gas supply duct 22 of the elongate form. The gas supply 
duct 22 is formed from a single element of fabric of elongate form which is 
folded about its axis so that the opposed side edges thereof are substantially 
super-imposed. The side edges of the fabric of the gas supply duct are inserted 
between the super-imposed upper side edges of the fabric layers 1 1 and 12 of 
the inflatable curtain 10, and the four super- imposed edges are interconnected 
by stitching 23 (see Figure 6). The lower-most part of the gas-supply duct 22 is 
provided with apertures 24 which are provided in those parts of the gas-supply 
duct which extend across the inflatable regions 14, 15, 16 of the inflatable 
curtain 10. 

In use of the inflatable curtain gas 10, is supplied through the gas-supply 
duct 22 which becomes inflated, and gas passes through the apertures 24 
formed in the gas supply duct 22 into the inflatable regions 14, 15, 16 to cause 
those regions of the inflatable curtain 10 to inflate. As thus far described, the 
inflatable curtain 10 has conventional features. 

However, in the inflatable curtain 10 of the present invention, the gas- 
supply duct 22 is formed of a fabric where the warp and weft yarns are not co- 
aligned with the axis of the gas-supply duct. Instead, the warp and weft yarns of 
the fabric forming the gas supply duct 22 each make an angle relative to the 
axis of the duct. The angle may be in the region of 30° - 60° or 40° - 50°, but 
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the preferable angle is 45°. Of course, in such a preferred arrangement, each of 
the warp yarns and each of the weft yams will make an angle of 45° relative to 
the axis of the gas-supply duct 22. The yarns make a symmetrical pattern as the 
number of warp yarns in reach regular area (such as 1 cm 2 ) of the fabric is 
equal to the number of weft yarns. Thus the spacing between the warp yarns is 
the same as the spacing between the weft yarns. 

Figure 8 is an enlarged view of part of the gas-supply duct 22 in 
accordance with the invention showing an aperture 24 formed therein, and 
showing the intersecting warp yarns and weft yarns, each making an angle 
relative to the axis of the gas-supply duct 22. 

On inflation of the inflatable curtain 10, the aperture 24 will tend to 
change shape, and the aperture 24 may achieve a substantially square shape, as 
shown in Figure 9, on inflation of the inflatable curtain 10. It is found that the 
aperture 24, when in its square configuration, may have an area which is 
substantially greater than the area of the initial circular aperture 24. The 
increase in area may be in the region of 20% to 30% and may, in many cases be 
27%. The maximum area of the square aperture, as shown in Figure 9 which is 
derived from the circular aperture shown in Figure 8, may be limited only by 
the warp yarns and the weft yarns surrounding the circular aperture which are 
not in any way cut to form the aperture. 

It is desirable to have a relatively large aperture leading from the gas 
supply duct 22 into the various inflatable regions 14, 15, 16 of the inflatable 
curtain 10 which are to be inflated in order to ensure the maximum flow of gas, 
and in order to ensure a rapid inflation of the inflatable curtain 10. 
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Figure 10 illustrates a further embodiment of the invention, in which an 
aperture 25 is provided in the gas-supply duct, the aperture 25 being of irregular 
shape. It is to be appreciated that with an aperture 25 of this shape, again, the 
aperture may effectively deform upon inflation to have a size and configuration 
(illustrated in Figure ll)which is bounded by the uncut warp and weft yams 
which extend adjacent the aperture 25. 

Any form of aperture may be provided in the gas-supply duct, and 
indeed a square or "diamond"-shaped aperture, having its sides co-aligned with 
the warp and weft yarns may be provided if desired. 

It is to be appreciated that, in embodiments of the invention, the 
stitching 23 which secures the gas-flow duct to the fabric layers 11 and 12 of 
the inflatable curtain will extend at 45° to the warp yarns and weft yarns of the 
fabric forming the gas- flow duct 22. 

Referring now to Figure 12, a portion of fabric 26 is shown, provided 
with a row of stitching 27. The stitching 27 extends at 45° to each of the warp 
yarns, and each of the weft yarns of the fabric 26. The stitching 27 is being 
shown (by arrows 28), subjected to a downward force, and thus Figure 12 
effectively illustrates a situation corresponding to that illustrated in Figure 1, as 
discussed above. 

When the downward force is applied to the stitching 27 as shown by the 
arrows 28, the stitching 27 cannot exhibit any substantial lt yarn pull" or 
"combing" effect and thus, following the application of force to the stitching 
27, the fabric 26 presents the condition shown in Figure 13, with no visible 
deformation of the yarns of the fabric. It is thus to be appreciated that a gas 
supply duct in which the warp and weft yarns of the fabric forming the gas 
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supply duct are not co-aligned with the stitching securing the gas supply duct in 
position provides substantial benefits. 

Turning now to Figure 14, an element of fabric 29 is illustrated in which 
the warp yarns and weft yarns intersect, with the fabric being subjected to a 
force, as illustrated by the arrows 30, tending to apply tension to the fabric. 
The line of tension is not co-aligned with either the warp yarns or the weft 
yarns. The warp yarns and the weft yarns intersect the line of tension at 
approximately 45°' 

As a consequence of the applied force, the angle of inclination between 
the warp yarns and the weft yarns changes, but the yarns do not break. The 
yarns effectively exhibit an effect which can be observed if a braided tube is 
inflated. The tube may initially have a configuration in which the yarns have a 
predetermined intersection angle. On inflation of the tube the intersection 
angle of the yarns may change to permit an increase in diameter of the tube, 
whilst tending to decrease the length of the tube. 

In any event it is to be observed that when a gas supply duct of an 
embodiment of the invention is inflated, and tension is applied to the fabric, 
there is only a minimal risk that the fabric will tear, due to the fact that the warp 
and weft yarns are inclined to the axis of the gas supply duct. 

In the present Specification "comprises" means "includes or consists of" 
and "comprising" means "including or consisting of \ 
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CLAIMS: 



1 . An air-bag, the air-bag being formed from two super-imposed layers of 
fabric which define between them at least one inflatable region, there being a 
gas supply duct extending into the air-bag, the gas supply duct being provided 
with at least one aperture therein through which gas may flow into the said at 
least one inflatable region of the air-bag, the gas supply duct being of elongate 
form, and being formed of fabric having intersecting warp and weft yarns, the 
warp and weft yams of said fabric being inclined at an angle of between 30° 
and 60° to the axis of the gas supply duct. 

2. An air-bag according to Claim 1 wherein the warp and weft yarns are 
inclined at an angle of between 40° and 50° to the axis of the gas supply duct. 

3. An air-bag according to Claim 2 wherein the warp and waft yarns are 
inclined at an angle of 45° to the axis of the gas supply duct. 

4. An air-bag according to any one of the preceding Claims wherein the 
spacing between the warp yarns is the same as the spacing between the weft 
yarns. 

5. An air-bag according to any one of the preceding Claims wherein the gas 
supply duct is provided with circular apertures therein. 

6. An air-bag according to any one of Claims 1 to 4 wherein the gas supply 
duct is provided with irregular-shaped apertures therein. 



WO 03/051679 



PCT/SE02/02128 



12 

7. An air-bag according to any one of the preceding Claims wherein the gas 
supply duct is formed from a single elongate element of fabric which is folded 
so that the opposed edges thereof are super-imposed, with the super-imposed 
edges being secured together by stitching. 

8. An air-bag according to any one of the preceding Claims in the form of 
an inflatable curtain, the air-bag defining a plurality of inflatable regions, 
wherein the gas supply duct is arranged to extend along one side edge of the 
air-bag, the gas supply duct being provided with apertures to supply gas to each 
of said inflatable regions. 
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